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There were some ubiquitous questions in independent photovoltaic lighting 
industry currently such as low conversion efficiency of solar energy, low power 
generation, high self-consumption of PV system. It led to high cost and instability of 
photovoltaic lighting systems and stopped PV lighting system widely applied. 
Therefore, this paper analyzed for errors which appeared in the traditional design. 
This work applied the weight distribution method to strike the mean value of the 
annual electricity consumption when optimizing photovoltaic module design. 
Considering the loss of error caused by Attenuation efficiency and Coulomb 
efficiency, the number formula of series and parallel components was corrected to 
reduce the system errors. In the theoretical design for VRLA, discharge rate factor μ 
and temperature correction factor σ were added to optimize the calculation of battery 
capacity. Finally joint checking of batteries and photovoltaic modules was used to 
verify the reasonableness in theoretical design of photovoltaic lighting system.  
Meanwhile, experiment was executed to optimize photovoltaic lighting system 
hardware design and guide the installation of the whole system. Through the 
experiments studying the impact factor on the power generation of photovoltaic 
modules, the optimal installation angle was the south 20 degrees in Quanzhou, which 
located in the mid-latitude regions of China. And extending the hours of irradiation 
and regular cleaning dust could enhance the generation of PV system. Through the 
experiments analyzing the shading problem, the actual design should select 
amorphous silicon photovoltaic cells and avoid the long side of the shade to increase 
the anti- shade capacity of the system. Here reducing the number of photovoltaic cells 
connected in parallel was also an effective method. Through the experiments 
researching the battery discharge characteristics under different current, the rated 
current 9A should be used in the design of the battery. And the experiments studying 















charge and discharge capacity and was less affected by the temperature in 
charge-discharge efficiency, which was suitable for a wider application area. Then the 
experiments studying in the influence of the ambient temperature, radiation exposure 
on MPPT voltage indicated that，the charge and discharge controller need apply the 
fuzzy algorithm to MPPT control. This method make the PV output working on the 
maximum, and improve the efficiency of energy conversion. 
Finally, the theoretical calibration and hardware optimization were applied to the 
design of photovoltaic lighting system. Then the support frame which hold the 
photovoltaic cells was also designed and produced to be applied to the billboard 
lighting successfully. What’s more, a remote anti-theft alarm systems was designed by 
combing with the technologies of remote communication, which protect the safety of 
the system. Ultimately the software simulation based on PVSYST and the actual 
measurements conducted in Quanzhou area was used to determine the high power 
generation efficiency of billboards photovoltaic lighting systems. In addition, the 
design also had excellent performance in solution to the problem of outdoor billboard 
and could be used for long maintenance-free time , with a huge practical significance 
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